Introduction {#sec0005}
============

The treatment of anterior knee instability through reconstruction of the anterior cruciate ligament (ACL) presents good clinical results. However, the failure rate for this operation is estimated to range from 1.8% to 14%.[@bib0005], [@bib0010] The persistence of anterolateral instability assessed by the pivot-shift test postoperatively is described as one of those factors.[@bib0010], [@bib0015]

After the anatomical "rediscovery" and biomechanical studies of the anterolateral ligament (ALL) demostrated that this structure is important in anterolateral knee stability, it was observed that insufficiency of this ligament may contribute to the functional failure of isolated ACL reconstructions.[@bib0020]

This study aimed to present a reproducible technique of anatomical ACL and ALL reconstruction with the hamstring tendons, using three interference screws.

Surgical technique {#sec0010}
==================

Fifteen adult patients (19--38 years), 12 men and three women, underwent ACL and ALL reconstruction by the technique described below, with a mean follow-up of 10 months (6--15 months). All patients returned, without complaints, to activities of daily living and/or to sports and recreational activities that they practiced prior to injury.

Indication {#sec0015}
----------

After spinal anesthesia, a clinical examination was performed to estimate ALL sufficiency.

The anterior asymmetry of the lateral plateau with internal rotation of the tibia in flexion of 30--60°[@bib0025] relative to the contralateral knee, and increased positivity of the pivot-shift maneuver can be a clinical sign of failure of the ALL.[@bib0020]

The study used the classification for the pivot-shift maneuver determined by the International Knee Documentation Committee[@bib0030] (IKDC) 2000, which describes four grades: 0 -- normal, 1 -- glide, 2 -- clunk, 3 -- gross shift.

The criteria used for ALL reconstruction associated with ACL injuries were:1.Injury in the ALL substance identified at a magnetic resonance imaging (MRI), termed Segond-like injury;2.Segond fracture[@bib0035];3.Pivot-shift classified as grade [II]{.smallcaps}/[III]{.smallcaps};4.ACL reconstruction review in which patients had residual pivot-shift during the postoperative period and evolved with graft injury;5.Asymmetrical anterior lateral plateau visible with knee internal rotation in flexion between 30° and 60°.6.Lateral femoral notch sign.[@bib0040]

Graft preparation and surgical technique {#sec0020}
----------------------------------------

The excision of the semitendinosus tendon (ST) and gracilis tendon (GR) is made through a 4-cm anteromedial incision in the tibia over the pes anserinus.

During the arthroscopic procedure for the anteromedial and anterolateral portals, the joint is assessed and the intercondyle is cleaned, while tendons are handled at the instrumentation table. All grafts are prepared with Ethibond^R^ n° 2 (Ethicon, Somerville, NJ).

The GR used to rebuild the ALL is prepared to form a double graft. Each end is sutured with Krackow stitches.

One end of the GR is passed as a "handle" during the preparation of the triple ST graft, which will be used for ACL reconstruction, so that the double GR graft has the same size in its two parts and the triple ST graft has a Krackow suture in one end and the other end is anchored in the GR ([Fig. 1A--C](#fig0005){ref-type="fig"}).

After preparation and measurement of graft diameters (usually 8 mm for the triple ST graft and 5 mm for the double GR), the femoral and tibial tunnels are prepared.

The femoral tunnel, common to the ACL and ALL, is made using the outside-in technique. A tibial ACL guide is placed so that its joint position overlaps the footprint of the anatomical insertion of the ACL in the intercondylar wall. A 65° opening is applied to minimize the "killer turn" of the graft.

After the ACL guide is positioned and the site where the guide wire will be introduced is assessed, the guidewire is removed, and a 4-cm longitudinal incision in the skin and iliotibial tract is performed on the lateral side of the knee.

The lateral epicondyle is identified by palpation; the guidewire is introduced 8 mm (about one digital tip) posterosuperiorly[@bib0045], [@bib0050] in the lateral femoral cortex to mark the entry site.

The ACL guide is then reattached and coupled to the guidewire, followed by the drilling of the path for the ACL footprint. Sequentially, one drill of the same diameter as the graft is used to make the tunnel, which is generally 35-mm long.

The tibial tunnel is prepared with the same guide and similarly, but with an angle of 55° on the tibial ACL footprint.

After creating the tunnels for the ACL, a suture is passed with the guidewire through four outside-in holes through the femoral tunnel and withdrawn with a grasper tool through the tibial tunnel, so as to pass over the joint and allow for the passage of the graft.

Sutures at the loosen edge of the ST graft (ACL) are looped in the transacetabular wire and the graft is passed outside-in from the femur to the tibia, remaining in its final position ([Fig. 2A and B](#fig0010){ref-type="fig"}). An interference screw of the same diameter as the drilled tunnel, with 30--35 mm length, is used for femoral fixation.

For the reconstruction and attachment of the ALL in the tibia, the ACL guide is positioned at 65°, so that the guidewire can be inserted 2 cm distal to the tibial tunnel through the same incision made for ACL graft removal. It exits halfway between Gerdy\'s tubercle and the head of the fibula, 9--13 mm distal to the surface of the lateral tibial plateau, the anatomical ALL point.[@bib0045]

A 3-cm anterolateral skin and iliotibial tract incision is made ([Fig. 2](#fig0010){ref-type="fig"}C) and the tunnel is drilled with a 6-mm bit.

A long forceps is introduced through the ALL tibial incision deep into the iliotibial tract until its output in the femoral ACL tunnel incision, where the GR graft is pulled and passed through the tibial ALL tunnel ([Fig. 2](#fig0010){ref-type="fig"}D--F).

The knee is then placed at 30° flexion for ACL fixation and at 45--60° for ALL fixation[@bib0025] with interference screws that are 2 mm larger than the drilled tunnels, both through the same anteromedial incision. The suture grafts can be tied to reinforce the fixation.

Postoperative rehabilitation follows the protocol for ACL reconstruction with hamstrings.

Discussion {#sec0025}
==========

The "rediscovery" of the ALL and its role in anterolateral knee stability is currently presented as one of the trends in knee ligament reconstructions.[@bib0055]

The facts that the ALL is not a structure routinely described in MRI reports and that the reconstruction criteria are not fully established contribute to the missdiagnosis and undertreatment of this injury.

Helito et al.[@bib0060] showed that the ALL is fully visualized in 71.7% of the MRIs. In turn, Taneja et al.[@bib0065] have identified the full ALL view in 11%.

Spencer et al.[@bib0020] showed that the anterolateral knee instability is accentuated when the ACL and the ALL are torn, emphasizing the pivot-shift maneuver.

Sonnery-Cottet et al.[@bib0055] recommend ALL reconstruction in Segond fractures, chronic ACL injuries, grade [III]{.smallcaps} pivot-shift, high-level athletes or those who practice sports that require rotation of the knee, and in the presence of lateral femoral notch sign.[@bib0040] However, the present authors do not consider chronicity and the patient\'s activities as criteria for empirical ALL reconstruction if the physical examination shows no evidence of its failure.

Regarding the described techniques for ACL and ALL reconstruction, Helito et al.[@bib0070] used a quadruple graft (triple ST and one GR) for ACL and one GR for ALL; tibial fixation was conducted with anchors. Sonnery-Cottet et al.[@bib0055] used triple ST graft for ACL and double GR graft for ALL, with two tibial holes to rebuild the ALL.

In the present technique, the method used for graft preparation creates a suspension effect similar to the Endobutton, added to the suture to reinforce this union, which also includes an interference screw. This allows the end of the ST graft to remain close to the articular femoral point, and there is no need to occupy the entire tunnel, which will be completed by the GR graft, thus facilitating the procedure in case of short grafts.

Studies have shown differences in the ALL femoral anatomical point. Caterine et al.[@bib0050] and Kennedy et al.[@bib0045] demonstrated that its origin is on average 3 mm posterior and proximal to the lateral epicondyle; this point was used in the present technique. In turn, Helito et al.[@bib0075] and Claes et al.[@bib0080] demonstrated that the origin of the ALL is anterior to the lateral epicondyle.

The option adopted in the present technique was to make the tunnel posterosuperior to the lateral epicondyle, in order to reduce the intraarticular "killer turn" of the graft; this point approaches the isometrics described by Kurosawa et al.[@bib0085] for lateral tenodesis of the iliotibial tract.

For the tibial point, Sonnery-Cottet et al.[@bib0055] used two tunnels, which does not appear necessary, since the ALL anatomical insertion has about 9 mm in the tibia.[@bib0045]

Conclusion {#sec0030}
==========

ACL and ALL reconstruction using the technique described for the anterolateral instability of the knee was satisfactory in these patients; it uses materials, guides, and incisions that are familiar to any surgeon, which facilitates its reproduction.
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![(A) Tensioned triple semitendinosus graft and double gracilis graft; intertwined, ready for suturing. (B) Triple semitendinosus graft (LCA) and double gracilis graft (LAL), started suturing. (C) Finished grafts.](gr1){#fig0005}

![(A) ACL graft positioned in the femoral and tibial tunnels and ALL graft fixed in the femoral point; (B) double GR graft length to rebuild the ALL on the path it must follow; (C) positioning of the ACL guide at 65° and exit point halfway between Gerdy\'s tubercle and the fibular head, 13 mm from the surface of the lateral tibial plateau; (D) clamp passed deep into the iliotibial tract to drive the ALL graft into the tibial tunnel; (E) passage of the ALL graft through the tibial tunnel; (F) ACL and ALL grafts ready to be fixed with interference screw through the same incision.](gr2){#fig0010}
